985,697.

C. 0. PEARSON.
DIRECT CCNNECTED ELEVATOR.
APPLICATION FILED 00T.12, 1908.

Patented Feb. 28, 1911.

5 SEEETS—-SHEET 1.

p 150 |
105 _
wr " ﬁl\ﬂl’lll\w}}
. 5<
il 2] —
49 1§ I 146, L
= 75,
36 & PRI 1K
a5 o
| 105
viis | SN 23X
B3] = Sl o v
137138 780. it L84
Al /M
7/9‘ Z. | 7
’ 1024 L . — :1, 1
2 s/ 29 115 T8 Ry H3~EF é'-é— 157
\'\;’\’ '/0,3 4?/ — = 1 =
e o 24 59
MO )= 27 w]E 20 1
3, -==< |III] I : | 7.
7N 57 —
& l/'/l 5 | %% ‘ (t 8
o) 1 \98
ﬂ/l/ \‘\ { g ‘Iu/// ~ 1 ,
87 o Ly 1 Al° ) ! =
. '_,.____;7___:;; 11 = . |
2 7450, }
/0 —_= 1 60 {
HH N Wl Pat
=L/l @ >
h 1l Al 1%
77 - “0 1@
! | aafl 7 C o] ’
- \ 5 } =
=3 - YA AW 67 sk 93~
| N INVENTOR
! ‘ / |
~ WITNESSES! — . M%m

Cogrics R

NN NSNS AN

THE NORRIS PETERS CO.. WASNINGTON, D. C.

AL

ATTORNEY




0. 0. PEARSON.

DIRECT CONNEGTED ErLEVATOR,
APPLIOATION FILED 00T, 12, 1908,
985,697,

Patented Fep, 28, 1911,
. BHEETS—SHBET 2.
47~ ». 4% A 3z
UL am | Jgizé7t—£z _ - ~N
il g 45 53 ©
53 o ' : k57
Al B - 2 0a = LK >F
47 =17 + L0 5 pa
D01

_ iNVENTQR i
By
EHH,.. .
ATTORNEY

THE NORRIS PETERS cO., WASHINGTON, p. ¢,



C. 0. PEARSON.
DIRECT CONNECTED ELEVATOR.
APPLICATION FIZED 00T.12, 1908,

965,697. Patented Feb. 28, 1911,

5 SHEETS~SHEET 3.
7

S
A
==—c-— 0 WY

REPEE N

agne

INVENTOR

. %ﬁ%ﬂ/am

N

[
D
£ A —
NITTR R
-N\‘l\\llll

S ssss

W

—m-sx
" E—N W —= =
e

YWIT ESS{ES‘: ‘eh

g el UL

N\

b
A

R\

ATTORNEY




C..0. PEARSON.
DIRECT CONNECTED ELEVATOR,

Patented Fep, 28,1911,

APPLIOATION FILED poT, 12, 1908,

985,697.

EL...

INVENTOR

5 SHEETS-SHEET 4,
<0

5

\‘

=

EWATBE

By




C.O.PEARSON._
DIRECT CONNECTED ELEVATOR,
APPLIOATION FILED gg7, 1p

, 1911,

5 BHEETS—BHEET 5.

Patented Feb, 28

, 1008,

985,697,

B e i gy

SR Tio Tt

AR Sty

. INVENTOR

ATTORNEY

THE NORRIS PETHRS 0., WASHINGION, D. C.



25

50

UNITED STATES PATENT OFFICE.

CHARLES G PEARSON, OF NEW YORK, N. ¥, ASSIGNOR TO OTIS ELEVATOR COMPANY,

OF NEW YORK, N. ¥,

A CORPORATION OF NEW JERSEY.

DXEECT-CONNECTED ELEVATOR.

985,697.

Application fled October 12, 19508.

specification of Letters Patent.

Patented Feb. 28, 1911.
gerial No. 457,347,

Ty a1l whom 16 may CONCErn:

De it known that I, CHARLES 0. PrARSON,
o citizen of the United States, and a resident
of the horough of Brooklyn, in the city,
county, aud Htate of New York, United
Qiates of America, have invented certain
new and useful Tmprovements i Direct-
Clonnected Klevators, of which the following
is & specification.
S invention velates to divech connected
ators, and its object ig to provide an ele-
vator apparaiug i «which an internal com-

hustion engine is used as the motive Power,

together with a control system therefor
which shall be energized by power generated

by the engine itseld.

Other objects of the invention will appear
in the following specification, in which T
will deseribe an elevator made according to
invention, and the novel features of
which T will point out in the appended

1 .
¢ S,

my

Treterrving to the drawings, Figure 1 is a
cide elevation, partly in section, of an ele-
vator apparatus and an engine, together
ociated mechanisms combined ac-
to my invention. Tn this figure
 the parts ave broken away to more
1y show the loeation of other of the
Tig. 2 18 2 cide eclevation of the
o portion of the engine and some of its
ected mechanisms, and with o part of
sparking apparatus shown in section. In

bt TS
gl :
o~

3 )y on end view of a hart of this gparking
. J 5 B g
apparatus 18 chosrn with a portion of one

of the engine cylinders drawn in. section.
Figs. 4 and 5 are 2 sectional plan and a side
olovation of a portion of the sparking mech-
aniem.  Fig. 6 shows one of the sparking
device cams in end olevation. Tig. 7 is a
side elevation of a carbureter and 1ts con-
trolling valves together with 2 speed gov-
ornor and other connected parts. Some of
these parts are shown in section. Fig. 818
o sectional plan view of one of these con-
trolling valves. Fig. 9 ig a side elevation
of o fuid pressure starting device for the
engine. Fig. 10 is o sectional end elevation
of this starting device, the section being
taken on the line XX of Fig. 9. Tig. 11

19 another sectional end elevation of ths

t eylinder two-cycle

|

gtarting device, the section in this fioure
being taken on the line Y—Y of Tig. 9.
Tig. 1218 a cectional side elevation of a pair
of gears and other parts on the end of the
engine shaft, which parts form a portion
of the starting device. Fio. 13 is a sectional
side elevation of a fluid pressure pPuUMp.
Tig. 14 is a cectional end elevation of the
fuid pressure pump. Tig. 15 1s & side ele-
vation of this pressure pump with its pres:
gure. rTegulator connected therewith and
drawn in section. Fig. 16 is o sectional
end elevation of a fluid pressure brake mech-
amism.  Tig. 17 is a side clevation, partly
in section, of an electrically-controlied gov-
erning mechanism which I use in conjunc-
tion with the other apparatus. Fig. 18 1s an
end elevation of a portion of the hoisting
apparatus, showing the winding or hoisting
drum. In Fig. 19 a portion of an electro-
magnetical}.y—actuated reversing switch 1s
shown partly in section. Fig. 20 is a front
elevation of 2 manually controlled —ear
switch.

‘Like characters of reference designate cor-
vesponding parts in all of the figures.

10 designates a base-plate upon which a
hoisting apparatus and an engine 20 and
some of their associated parts are mounted.
Tn this case the engine is shown as a four-
engine, but, of course,
other forms and types of engines may 08
used if desired.

91 is the engine inlet; 22 its outlet or ex-
haust which, after passing throu gh a muiiler
93, may be led off by a pipe 24 to any de-
gired point.

95 1s a gasolene tank shown within the
base 10.

96 is its filling inlet, and 27 2 supply pipe
leading from the tank to a carbureter 2.

99 is a pipe connection between the car-
bureter and the engine inlet 21.

30 is a throttle valve svhich is shown sore-
what in detail 1n Figs. 7 and 8. 1t com-
priges a flat shutter 81 which 1s pivoted at
39 and arranged to be actuated by a lever 33
and a vertical connecting rod 84 tor control
the passage through this valve. Tn its cen-
tral position, the shutter 31 partly closes the
passage from the carbureter to the engine
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this passage wider as it 18 moved away from | crank leyep connected with the y pper end of
this center to one side or the other. 35 is | thig piston valve, Ttg other end is connected
another throttle vaive iy this same pazsage by the rod 71 within a cylinder 73, 74 is n
which comprises o yalve piston 36 with u | compression spring arranged to press this
spring 37 arranged to move if in one direc- piston valve in. 7 Is a pipe between the
tion.  One of its ends is connected by a link | pressure tank 67 and the cylinder 73, These
58 with a pivoted bell-crank lever 41 by a | parts ave so arranged that when the pressure
lost motion connection 39. m the tank reaches a predetermined amount
20 Is . centrifugal governor mounted | the piston valve 09 will be raiged thereby so
abon a vertical shaft 49 which ig driven | that the bassage G8 is opened. Air cop.
from the engine shaft 43 through a pair of pressed in one of the cylinders 61 by the
bevel gears 44 The bell-crank lever is | downward movement of 1ts piston il then
also connected by a rod 43 to actuate a | be free to Pass into the other evlinder 61
switeh 46 wwhich is arranged to open an elee- | while its piston is moved upward. Thys
trie cirenit beteen stationary contacts 47 | the work will be taken off of the pump and
and 48 whenever the speed of the engine has | it Will compress no more alr or other flnid
reached g predetermined rate. unti] the piston 69 again closes the bassage
obevel gear 49 on the vertical shaft 42 g 68, which will be done as soon as the pres-
in mesh with a similap gear 50 on the end | sure in tank 67 drops.
of a horizontal shaft 31 which is therefore 76 is a pressure supply pipe from {he tank
driven therehy, and which is arranged fto | 67 to various parts of he apparatus which
actuate the spark mechanism for the enoine. | will he pointed out later, A branch pipe 77
92 Is a bushing upon shaft 51 which ca- trom it leads to the gasolene tank 95 a1
ries plurality of cams 53 corresponding in supplies it with pressure,
number with fhe number of cylinders of the In Fig. 16 » ﬂuid-pressure-conh‘olled
engine.  One end of the shafi is drilled out | brake device is shown, Thix comprises a
for the reception of o slidable rod 54 which brake sheave 80 rigidly mounted upon the
carries a pin 55. This pin projects through ehgine shaft 43 op upon a shaft 81 which ig
a straight slot 514 ip the shatt 51, and a | in alinement therewith, or it may form a
curved slot 524 iy thebushing 52, A grooved coupling for these tio shafts, ’
collar 56 is aflixed to the outer end of vod 54, 82, 8% are brake levers which are pivoted
and a pivoted lever 57 engages with this | to the bage 10 at 83 and which CaiTy a pair
collar. "By means of this lever the rod 54 | of brake shoes 84 which are arranged to
may be moved into or out of the shaft 51, | bear against the periphery of tle brake
and by this movement and the engagement sheave 80. The outer ends of the brake Jo-
of pin 55 with slot 594 4 collar 59 and its | vers are coanected togefhoy by a pair of
cams 53 may he rotated g limited amoumt toggle levers 8. These are pivotally con-
upon the shaft 51 in one direction or the i
other for the purpose of advancing or re.

through the center of this valve, but opens | which may be raised to open it. 70 is a hell-

nected together and to a piston rod 8¢,
g
L

87 is a cylinder within which ig g Ppiston
tarding the spark mechanism of the engine. | 88, A compression Spring 89, acting against
One form of spark mechanism ig shown in

piston 88, is arranged to raise the Piston,
Fig. 8, but 1 will not describe it herein as it and, through the connections above de-
is well known and forms no part of my scribed, to apply the brake. The brake mav
mvention. be released by admitting flnig pressure to
The engine cylinders g herein shown are | the upper part of the cylindey g7 through a
of the air-cooled type, and 58 designates a pipe 127
fan for creating an air circulation ahout 90 designates a fluid pressure starting de.
these cylinders.  The fan is arranged to be | vice for the engine, Tt comprises two cylin-
driven by a sprocket - chain 59 over g ders 91 within which are pistons 99 which
sprocket-wheel on the end of shaft 51. are pressed downward by springs 93, The
60 is a fluid pressure pump which con- upper ends of the piston 1o are constructed
prises a pair of eylinders 61 in which are | to form toothed racks which are in mesh
pistons 62 driven by eccentric 63 op the en- | with gear-wheels 95, loosely mounteq upon
gine shaft 43, the engine shaft 43, One of these racks ig
G is an air inlet chamber from which are | on one side of one of the gears 93, and the
passages controlled hy checls valveg leading | other is on the opposite side of the other
mto the Iower ends of evlinders 61, gear, so that the upward movement of one
65, 65 are air outlet chambers into which | of the raclks will drive itg gear in one direc-
are passages controlled by check valves from | tion, while the upward movement of the
cvlinders 61. A pipe 66 connects these pas- l other rack will drive its gear in the opposite
sages with a pressure tank 67, | direction. The jnney portions of the oeqps
68 is a passage between the lower ends of | 95 form flanges 96 op which are mounted
the two cylinders 61. 69 is a piston valve | pPawls 97 which are Spring-pressed inward
which normally closes this passage, but ! {o engage ratchet-wheels 98 yvhen their gear
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is rotated, but which are held out of engage-

ment with the ratchet-wheels by a stationary |

pin 99 when the pistons 92 ave down. These
ratchet-wheels arve keyed or otherwise rig-
idly affixed to the engine shaft 45. When the
fluid pressure 18 admitted to the bottom of
one of the cylinders 91, it will push its
toothed rack upward, and, through the mech-
snigm above JQescribed, it will rotate the
engine shaft in one direction. When the
other rack is pushed upward, the engine will
e driven in the opposite direction.

100 1s an electrodynamic machine which
is connected to run with the engine 20 by
weans of a sprocket-chain 101 runiing over
gprocket-wheels on hoth the engine and ai-
mature shafts. 102 designates the leads
from the aymature of the electrodynamie
machine, and 103 the leads from its field
windings. These will thence run to varlous
contacts of a reversing gwiteh 104 which
comprises two actunting magnets 105 and
106, together with other connected parts.
One of these magnets and 1ts connected parts
are shown somewhat in detail in Fig. 19.

Tn ffig. 17 I have shown an electrically
controlled governing device 116 which com-
prises an ari 111 pivoted at 112 and ar-
ranged to be held in central position by 2
pair of weighted arms 113. The vertical
connecting rod 34 which is connected to the
throttle valve lever 35 and with the spark-
shifting lever 57,18 pivotally attached to the
arm 111 ab 114

115 designates & plurality of electromag-
pets or sclenoids which are connected with
the arin 111 at one side of its pivot, and 116
ave other magnets conpected with this arm
ot the other side of this pivot.

190 is an electrically controlled valve
which comprises an olectromagnet 121, the
core of which 18 arranged to move & valve
109 whenever the magnet is energized, to
open the passago Between the pressure sup-
ply pipe 76 and the pipe 127 which leads to
the brale actuating mechanism. 123 1s 2
similar valve which, when its magnet 124 1s
energized, will connect pressure supply pipe
76 with one of the starting device cylinders
91 through pipe 78, and 125 and 126 are 2
valve and s connected controlling magnet
which are arranged to admit fluid to the
other starting device cylinder 91 through a
pipe 79.

150 is a manually operated car gwitch
which comprises & pivoted lever 131 carry-
ing a movable contact 132 which is arranged
io he moved onto the stationary contacts
mounted apon an insulated base 133, swhich
contacts T will point out in tracing the vari-
ous circnits, and describing the operation
of the apparatus.

140 is an elevator hoisting apparatus
mounted upon the base 10. Yt comprises a
frame 141 which forms bearings for a shaft

149 upon which are rigidly toounted a gear-
wheel 143 and a winding or hoisting drum
(44, A worm-gear 145 on the shaft 8L s in
mesh with the gear 143 and is so avranged
that when the engine 20 is run in ene divec-
tion or the other,it will cause the drum 144
to be rotated thereby.

146 designates an elovator-car
connected with one side of the drum 144 by
ropes or cables 147 wup over suitable sup-
porting and guiding sheaves.

148 1s a counterweight connected with the
other side of the drum 144 Ly ropes or
cables 149.

150 is o storage battery, the two ends of
which are designated by -+ and —. This
battery 18 connected with the various pavts
of the apparatus by cirenits which will now
be traced.

151 is a conductor leading from one end
of the battery to the contact plate 132 of the
car switch. When an eperator in the car
turns the lever of this controlling switch in
cither direction, this contact 132 will be
moved onte stationary contach 134 which,
through conductor 197, will close a circuit
through the winding of magnet 121, back to
the battery by conductor 159. The valve
199 will then admit pressure from the pres-
cure tank 67 to the cylinder 87 which will
celease the brake. 1fthe operator turns the
lever to the left, another circuit will be com-

leted through contact 135 and conductor
198, through winding of magnet 196, and
through conductor 199, to contact 47 of
cwiteh 46; through the wyiteh and ont by
contact 48 and conductors 153 and 152, to
the battery. This will cause the pressure
tank to be connected through pipes 76 and
79 to one of the cylinders 97 of the starting
device which will thereby be actuated and
will rotate the engine chatt in one direction.
This rotation of the engine shaft will cause
the engine to draw in an explogive mixture
which will be ignited by the spark mecha-
nism which is connected through the revers-
ing switeh, and through a spark coil 107,
with the battery. i

The engine will then run

under its own power and will drive the cen-
trifugal governor 40 which, through the

connections previously described, will open
the switch 46, thereby cutting off the elec-
trical supply from magnet 126. The valve
195 will then be closed s0 that the fluid pres-
sure starting device will no longer be sup-
plied with fiuld pressure, and its piston will
be driven back by the spring 93 to its initial
position. Ab the same time, & circuit will
have been closed between contacts 132 and
135 of the car switch, conductor 128 through
magnet 106 of the weversing switeh, and
back to the battery by conductor 154, This
will cause the magnet 106 to be energized
and to close the right-hand portion of the
roversing switch 104, thereby connecting
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the armature leads of the electrodynamic
machine and the Jeads from the field wind.-
ing of the Jatter apparatus with the hat.
tery in such a direction as to cause it to ro-
tate in the same direction as the rotation of
the engine 20. The electrodynamic machine
will then act as motor and will drive the
engine together with the movement which
has been imparted thereto by the fluiq pres-
sure starting device 90, A4 soon, however,
as the engine attaing its normal speed, the

!
|
|
|

electrodynamic machine will be driven there- |

by at a sufficient rate of speed to cause it o
generate current back into battery 150 to
therehy keep the battery charged. Tt may
be seen from the cireuits shown that the
sparking devices on the engine eylinders
will be  connected through the reversing
switch contacts, through the spark coil 107,
with the battery. A further movement of
the controlling switch lever il cause the
contact 132 to be moved onto the stationary
contact 134, This, through condluctor 1164,
will close a cirenit through one of the mag-
nets 116 whicly ig comnected by the retyy,-
wire 155 with the battery. Thig magnet 116
will move the pivoted lever 111 and the
comnecting rod 84 to advance the spark
mechanism actuating cams to canse the en-
gine to run faster. Tt will at the same time
open the throttle valve g0 to further in-
crease the speed of the engine. Similarly,
contact 132 of the controlling car switeh
may be moved onto stationary contact 137
which will then close g circuit through con-
ductor 1168 through the second magnet 116,
to move the pivoted arm 111 g further
amount to fnrther inerease the speed of the
engine.  When the controlling switch is
moved to its extreme position to the left, a
cireuit will be cloged through the contaets
132 and 138, through conductor 116, ta
close o cirenit through the third magnet
116, which, through the mechanical connec-
tions above poinfed out, will further ad.
vance the spark mechanism and will fnlly
open throttle valve 30, The engine will novw
attain its full speed which will be controlled
by the centrifigal governor 40, This is so
arranged that whenever the engine attains
undue speed it will eloge the throttle valve
35 to prevent racing of the engine. The
controlling switeh 130 ig placed in the ele-
vator-car 146, The rotation of the engine
obtained in the mannep above deseribed wil}
cause the car to be driven up or down, as
the case mav be, Thus, an operator in the
ear may start up the engine to start the car
mn one direction and cause this movement to
be accelerated at will, The operator may at
any time move the Jever of the controlling
switch back off of contacts 138, 137, or 13
to detnergize any of the magnets 116, and
may thus reduce the speed of the engine and

of the car by shifting the sparking mecha-

|

/
|
|
|
|

|
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nism and closing the throttle valve 30, or
he may stop the engine and bring the car to
rest by moving the car-switch lever back to
its central position, when the valve 120 will
be closed, the lgnition curvent eyt off, and
the brake applied. If the operator desives
to start the engine and the car ip the oppo-
site direction, he may turn the car-switel
lever 131 ¢o the right, when operations simi-
lar to those aboye specifically described wil]
take place, but in this case the electrody-
hamic machine’s leads will be connected to
the hattery in sucl, a direction as to canee 1t
to rotate In the opposite direction, and the
other cylinder 91 of the fluid pressure stapt.
ing device wil] he supplied with flniq pres-
sure through the valve 123 and pipe 78, so
that these two mechanisms will drive the
engine, and consequently the car, in the op-
posite direction. The speed at which the
car is run then may be controlled through
the magnets 115 of the electrically cop-
trolled governing mechanigm 110, whieh
magnets are controllecd by suitable contacts
in the centrolling sywitelh,

omeans of the apparatys above de-
scribed, a simple and positive control for ay
elevator driven by an internal combustion
engine is provided, The engine itself ig di-
rectly connected it the elevator apparatus
and both the fluid pressure supply and elee-
trical energy whicl are used for stopping
and starting the engine, and the apparatus
and the engine vwhich it drives are generated
by the engine itself. This Invention, there-
fore, opens P2 mew fleld for the yse of
internal combustion engines which have not
hitherto heen applied to drive elevators, ex-
cept through intermedinte mechanisms, such,
for example, as o continuously drivey shaft
connected with the elovatoy hoisting mecha-
nism through clutches, This is partly be-
ause engines of this type have been difficult
to start and control. But the simple ar-
rangement which T have herein discloseq
overcomes these difficulties ang brovides a
menns for starting the engine in either (j-
rection, and a suifable means for controlling
its speed and bringing it to pest at will,
3orcover, all of these operations may be con-
trolled by a simple manually operated switeh
n the car,

The power generating device is complete
in itself and g directly connected with a
hoisting apparatus. In other words, the mo-
tive power is the engine which produces its
own power and does not merely transform
one form of energy into another gy is the
case where steam engines or electric motors
are used.

What T claim is—

1. An clevator hoisting apparatus, an in-
ternal comhbustion engine directly connected
therewith, devices driven by the engine for
generating two different

supplies of energy, 1:
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and means energized by said supplies of en-
ergy and arranged to control said engine
and apparatus.

9. An elevator hoisting apparabus, an in-
fernal combustion engine directly connected
thevewith, devices driven by the engine for
generating two different supplies of energy.
storage means therefor, and means energized
by both of said supplies for starting and
controlling the action of said apparatus.

3. An elevator hoisting apparatus, an in-
ternal combustion engine divectly connected
therewith, devices driven by the engine for
generating a fuid pressure supply and an
clectyical supply, storage means for both of
cnid supplies, and means energized by said
supplies and arranged to start the engine
and to control the speed thereof.

4. Aq elevator hoisting apparatus, an n-
fernal combustion engine directly connected
therewith, means driven theveby for gener-
ating a supply of fluid pressure, other means
duiven by the engine for generating a sup-
ply of electrical energy, and combined fluid
pregsure and clectrical system for control-
ling the engine and apparatus, said control
systemn being actuated by both of said sup-
plies. :

5 An elevator boisting apparatus, an in-
ternnl combustion engine directly connected
therewith, means driven thereby for generat-
ing a supply of fuid preseure, other means
driven by the engine for generating a sup-
ply of electrical energy, & brake for the ap-
paratus. and a combined fluid pressure and
olectrical system for controlling the engine,
caid system being arranged to be actuated
by both of anid supplies, and comprising

weans for actuating the brale by the fluid

saUnPly.

6. An elevator hoisting apparatus, an in-
tornal combustion engine directly connected
therewith, a pressure PUmp connected with
the engine and arranged to generate 2 fluid
pressure supply. an electrodynamic machine
conmected with the engine and arranged to
generate a. supply of oloctrical energy, stor-
age means for hath of said supplies, 2 fluid
pressure starting device for the engine, and
clectromagnetic means for connecting the
finid pressure supply with the starting de-
vice, said electromagnetic means being con-
trolled by the electrical supply.

7 An clevator hoisting apparatus, an in-
ternal combustion engine divectly connected
thopewith, a pressare pump connected with
the engine and arvanged to generate 2 fluid
pressure supply, an electrodynamic machine
connected with the engine and arranged to
generate 2 supply of electrical energy, stor-
age means for Loth of said supplies, 2 fluid
pressure starting device for the engine, said
clectrodynamic wachine being arranged to
run as a motor to start the engine, means for
connecting the fluid pressure supply with

=

ternal combustion engine directly connect-
N

&

the starting device, means for connecting the
olectrical supply with the electrodynamic
machine, and means for controlling both of
said supplies.

3. An elevator hoisting apparatus, an in-
tornal combustion engine directly connected
therewith, a pressure Pump connected with
the engine and arranged to generate 2 fluid
pressure supply, an electrodynamic machine
connected with the engine and arranged to
generate & supply of olectrical energy, sbor-
age means for both of said supplies, 2 fluid
pressure starting device for the engine, 8
valve for connecting the fluid pressure sup-
ply with the starting device, an actuating
device for said valve actuated by the electil-
cal supply, mannal means for controlling
said valve actuating device, and automatic
means whereby said valve is closed when the
engine reaches a predetermined speed.

6. An clevator hoistng apparatus; an -

joui}

gl

od therewith, a pressure DUD connected
with the engine and arranged to generate
o fluid pressure supply, an electrodynamic
machine connected with the engine and ar-
ranged to generate 2 supply of electrical
energy, storage means for both of said sup-
plies, a fAuid presswe starting device for the
engine, an electromagnetically actuated
valye for connecting the fiuid pressure sup-
ply with the starting device, said valve De-
ing energized by the electrical supply, and
a centrifugal governor arranged to control
the speed of the engine, and to antomati-
ally cause said valve to close when the
engine reaches a predetermined speed.

T0. An elevator hoisting apparatbus, an n-

fpvmal @ Lhration e Snp GITe +ler nNne fod
teinal comnusuion l,ngLﬂC CL1recLiy connecied

T aporgith. @ pressire pu seted with
Lerewith, a pressure pump connec ed with |

4

the engine and arranged to generate a fruid
pressure supply, an electrodynamic machine
conmected with the engine and arranged to
generate o supply of clectrical energy, said
fiuid pressure supply being arranged to
force 2 fuel supply to the engine, 2 speed
controlling valve for controlling the ad-
mission of the fuel supply to the engine,
and an actuater for the speed controtling
valve, said actuator heing energized by the
slectrical supply.
11. An elevator hoisting apparatus, an in-
ternal combustion engine divectly connected
therewith, a pressure pump connected with
the engine and ai -anged to generate a fAuid
pressure gupply, an electrodynamic machine
conmected with the engine and arranged 0
generate 2 supply of alectrical enevgy, 2
sparking device for the engine, an electro-
magnetic actuator energized by the elec-
frieal supply for shifting the sparking de-
vice to control the speed of the engine, and
mmanual means for controlling said actuator.
19. An elevator hoisting apparatus, an in-
ternal combustion engine directly connected
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5 the engine and

5 eleciriea]

therewith, a pressure
the engine and ar ranged to generate a fluid
pressure supply, an electrodynamic machine
connected with the engine and arranged to
generate a supply of electrienl energy, a
sparking device for the engine, a speed con-
trolling valve for the engine, and an elec-
tromagnetic actuator fop shifting the sparlk-
Ing device and actuating the speed con-
trolling valve to control the speed of the
cngine,

13. An elevator heisting apparatus, an in-
ternal combustion engine directly connected
therewith, a pressure bump connected with
arranged to generate a fluid
bressure supply, an electrodynamic machine
connected with the engine and arranged to
generate a supply of electrical energy, stor-
age means for both of said supplies, a brale
for the hoisting apparatus, means actuated
by the flaia pressure supply for operating
sald Dbrake, and means actuated by the elec.
trieal supply fop controlling the pressuye
operating device,

4 An elevator hoisting apparatus, an in-
ternal cembustion engine divectly connected
therewith, a pressure bump connected with
the engine and arranged to generate a fluiq
pressure supply, an electrodynamic mgehine
connected with the engine and arranged to
generate a supply of electrica] energy, stor-
age means for both of said supplies, a fluid
pressure starting device for the engine, a
reversing switch aranged to connect said
supply with “the electrodynamic
machine, and to cause said supply to run
said electrodynamic machine in either dipec-
tion as a motor,

15. An elevator hoisting apparatus, an in-
ternal combustion engine directly connected
therewith, a pressure Pump connected with
the engine and arranged to generate a fluid
pressure supply, an electrodynamic machine
<onnected with the engine and arranged to
generate a supply of electrical energy, stor-
age means for both of said supplies, a fluid
pressure starting device for the engine, an
electromagnetic device for connecting the
bressure supply with- the starting device, a
reversing switch aranged to connect said
electrien] supply with “the electrodynamie
machine to ‘cavse said supply to run the
electrodyvnamic machine in eifher direction
a5 a motor, and means for causing said re-
versing switch and the electromagnetic de-
vice to he simultaneously actuated.

16. An elevator hoisting apparatus, an in-
ternal combustion engine directly connecteq
therewith, a pressure pump connected with
the engine and arranged to generate 5 il

e supply, an electrodynamic machine
connected with the engine and arranged to
generate a supply of electrien] energy, stor-
age means for both of gaid supplies, a fluid
pressure starting-device for the engine, an

Ty ace
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bump connected with | electromagnetic device for connecting the

pressure supply with the starting device, g

sparking device for the engine, a reversine

switch arranged to connect the electyien]
supply with the electrodynamic machipne to
cause said supply to run the eleetrodynamic
machine in eithey direction as a motor, said
reversing switch being also arranged to con-
trol the sparking device, and means for
causing the reversing switch and the elee-
tromagnetic device to be simultaneously
actuated,

1T, An clevaror hoisting apparatiug, an
internal combustion engine directly con-
neeted  therewith, pressure pump  con-
nected with the engine and areanged to gen-
erate a fluid pressure SUpDlY, & pressure
tank, an electrodynamic machine connected
With the engine and aranged to generate
a supply of clectrieal energy, a buttory for
storing said electrical eno; s a fluid pres-
sure controlling device oy to engine, an
electromagnetic deviee for connecting the
bressure tank with the starting deviee, o
sparking device for the engine, u reversing
switch arranged to conneet he battery witl
the electrodynamic machine {o ecauge wid
electrical supply to run the clectrodynamic
machine in either direction as o motor, said
reversing switch being also arranged to
control the cireuits for tho sparking device,
and means for causing the reversing switeh
and the electromagnetic dovics to be simul-
taneously actuated,

18. An elevator hoisting apparatus, an
internal combustion engine divectly cop-
nected therewith, an elevator-car, o fnig
bressure supply generated by the cugine and
an electrieal supply, storage means for both
of said supplies, means actunted hy Toth of
said supplies for starting the engine and for
controliing the speed thereof, and means
for manually controlling «aid supplies fron
the car,

19. An clevator hoisting apparatus, ay
internal combustinn engine directly con-
nected thevewith, an elevator-car, a finig
pressure supply generated by the engine and
an electrieal supply, storage menns for hoth
of said supplies, means actuated by Doth
of said supplies for starting the engine in
either direction nnd for controlling  the
speed thereof; and 5 manually operated
switch in the eqr connected direetly vitly
one of said supplies and arranged to control
both of said supplies.

20. An elevator hoisting apparatus, an
internal combustion engine directls eqy-
nected therewith, an ele ator-car, ‘means
ariven Ly the engine for geners g a sup-
ply of fluid bressurve. other mesns diiven
by the engine for generating a supply of
electrical cnergy, storage means for hotl of
sald supplies, hoth of said supplies Leing
arranged to start the engine and the cap
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in either dire ii(m, ontrol system for the m*we& to generate a finid pressure supply,
engine, said cont >1 m*%tum being actuated ! dﬂ’woﬂym mic machine coz macted mfh

bv both of said supplies, and 2 " manually

opm'" ted switeh in the car for controlling
said 1”)91 S.

91. 4n elevator hol%imw appamtusj an
,n*nmul ombnsti e‘f. gine cla ‘cciw con-

neeted ”\uﬂw th, il vator- eat, ¢
pranp cﬂunod ed ’\\:n‘,,. t'h" engine «11111

o 2 Hmd pressure SUPY nly,
connected Vith
generate o Sup-

T
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qchine
ol to

)
dowtnml energ, v,

pn‘ o ww**me means Lot
hotly of eaid supplies, a {huid pressure s AT b

1, an G‘ex, romed rneti-
- connecting the fhad
’t-ho, B0 U‘hnu devi e,
G,\C“\Ll(” i
?‘,\v iteh 1In

ng device for the eny
eall ly actusa ated o2 2ive
pl(msme supply witl
sald valve hemu ae
cﬂ(j)lﬂ;‘Y? and & 1

the car for cont o

29, An eclevator hois appa , an
internal combustion o directly con-
nected tnue\vﬂ an U(“ ator- cat, a pressire
nun connected with the ongine and ar-

5 a fluid pressure prs)w.
nac bmf\ Y eonmected with
to f>on<>1mc 2 su]

1

3 mnr‘m anism for st
m"ecmm, and a cvlin-

Y

ﬂl(L’nH'
1110 the “nmne in one

dor and connecting mes Tanigim for starting
the engine in the op ,)(mfc rhl' setion, and

means for "“‘1‘1(1

mechanisms 100D
gaid m(mhzvnm“h s used,
colly mf‘mm“ﬂ valve for conne
‘Wﬂv \\Uh the starvting
etnated by the electrical
mwiteh

3
qne one of said co NRect
ative while the other
an electy omagneti-

ting the fAuid
o device,

1\1
1\]{\?11 U\/ 00"“"(’0
controlling said valve.
elevator hoisting aj
combustion i
neeted therewith, an clevator-cay, &
pump commd d with the engine and
to penerate fAuid pressure 81

aratus, an
irectly con-
presAUTS

An

L]
nternal

PR

E 0

\17\7 N

an ;n““‘tl od ynamnic machine connected with
ged to gener rate a sub-
for

the en
ply of r‘]ec*"lcul energy,
beth of m(‘ cmmht’%.
ing device
namic m"(‘hme b
a motor to start U\e on
engine in driving the car, & valve
necting the Anid vy o@wm supply Wit
starting device, a teh for oo nwwfﬁ}m
electrical sunply W sth the electrodyna
m-‘v]wmﬂ to starh the engine in either divec-
tion, and 2 vmn"e:ﬂv operated gwitel in the
cav kor Pon rolling both of aaid ey

o1, An elevator hois apparatus, an
internal  combustion engine divertly con-
nected therewith, an clavator-car, & 1)1@ ST
pump connected with the engine and ar-

stora Q6 nean

ﬁmd. i

“"T‘L. “!ﬂﬂ to a
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<Wi
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I3t
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rate 4

"L and arrs yg-ed to gene

D ical ener g, storage means for
bo id supplhies, a !t fuid pressure start-
it fap the engine, an ”lﬂ(,uom&oneu—

] valve for ef::me ting the fluid
F«‘Ufph/ with the stz r"'no device,
energized by the QlCCt“lCdl
wlly "‘)"udf‘d switeh in the
@o“v'o‘iuw ,*:ud valve, and a gyviteh
ranged to be ac hzved by Lhe engine for
cutomatically dednergiz zing said Ckmromaa-
netic valve and th\,lebv mgccnnuchv') the

o6

s

w
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starting device Wuen the engine reaches a
Pre edetermined speed.

o5. An elevator hoisting appar rbus, an
internal combustion engine di 1'u’d“v* connect-
od therewith, an clevator-car, 2 prmsm"‘
pump conn ectu‘ with the engine and ai-

: supPly,

ranged to gau‘cr.us a fluid presst
an u,eu 1RmMie macline eonn

(tt‘a‘:d with
¢

and avranged to generate & Sup-
ical v, storage e for
supplies, a fiuid pressuve start-
ine deviee for the engine, an electromag-

valve 101 connectis
o1

u*p‘;’ﬂv Wuh t

o3 o
ne ﬁu&‘ 1 1;}{

‘iho, en-
: ‘fugzﬂ gov vernor 211‘1?&1@‘(%@.
ottle valve to control the

2 & nd to detnerglze gaid

CSD"C(* Y

dwu'c *\'mv“ when the
Cﬂgme hes a ‘)ﬂe&e ermined gpeedd.

28. hﬁl‘sum appara vbus, an
internal coml ‘.lSh(“l engine Ju‘ecuv connect-
od therewith, an eclev rator - a pressure
pump conne cted ‘v‘ih me ‘m‘?ne and ar-
mnw(\ to omer‘l{o a fipid pressure SUpPP

an e]ﬁcéyod*/nﬂmm machine conn nected Wlih
the elwme ‘wmﬂod to ¢ enm.“ate a sn-
ply of “electrical energy, s vl fAnid pressure
Cﬂmﬂv being arranged io foree o iuM sup-
nly tn the cngine, a ,3 v\a conimlhn o valve
for ¢ omr(ﬂ‘!hv me <ion of the 11101 suD-
plvio theengine, ane C“(l‘(}ilz&‘ etic actuator
for moving the speed con "m‘zh “ VJ‘; e, step
by step, enid actuator beﬁw

the electricn

ated swxieh in Lhe

1
ana

GJ 1 vma

for C(m 1011111) mﬂd

ﬁn clevator aozamo apparatus,  an
busu,,ml engine (M'ec 1w connect-
an qtor - car, A4 Pressure
the engine and ar-
sapply,
Wl‘ h
+he engine and ary apged to gener te a sup-
ply of electrical energy, & C:n“mkmo ﬂovwe
£ny the engine, 2 %“cecl controlliing valve for
the engine, an df‘cwonnonehc actuator en-
orgln zed from the electrical supply for shift-
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internal con
erl there V‘iﬂ“,
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g the sparking device and moving the
speed controlling valve step by step to con-
trol the speed of the engine, and a manually
operated switch in the car fop controlling
said actuator,

28. An elevator hoisting apparatus, an
Internal cembustion engine directly connect-
ed therewith, an elevator-car, o pressure
pump connected with the engine and ar-
ranged to generate a fluid pressure supply,
an electrodynamic machine connected with
the engine and arranged to generate g sup-
ply of electrieal cuergy, a sparking device
for the engine, a throttle valve, a centrifu-
gal governor arranged to eentrol the throt-
tle valve, a speed controlling valve for the
engine, an electromagnetic actuator ener-
gized from the cleciriea] supply for shift-
ing the sparking device and moving the
speed controlling valve step by step to con-
trol the speed of the engine, and a manually
operated switch in the car for controlling
said actuator,

29. An clevator hoisting apparatus, an
internal combustion engine directly con-
nected therewith, an elevator-car, a pressure
bump connected wwith the engine and ar-
ranged te generate a flnid pressure supply,
an electrodynamic machine connected with
the engine and arranged to generate a sup-
ply of electrieal energy, storage means for
both of said supplies, a brake for the hojst.
ing apparatus, means actuated by the pres-
sure supply for controling the brake. means
energized by the electrical supply for con-
trolling said pressure supply contrelling
means. and manual means in the car for
controlling said electvien] controliing means.

30. An elevator hoisting apparatus, an
internal cembustion engine directly connect-
ed therewith, ap elevator-car, a pressure
pump connected with the engine and ap-
ranged to generate a flnid pressure supply,
an electrodynamie machine connected ith
the engine and arranged to generate g sup-

storage means for

ply of electrical eneroy,
both of said supplies. a fluid pressure stapt.
g device for the engine, an electromag-
netically actuated valve for connecting the
fAnid pressure supply with the starting de-
vice to cause the starting device to run the
engine in one direction. another electromag-
netically actnated valve for connecting the
bressure supply with the starting device to
cause the starting device to run the engine
m the opposite divection, a brake for the
hoisting apparatus, an electromng'neticaﬂy
actuated valve for controlling the brake, ail
of said valves being actuated by the elec-
trical supply, and a manually operated elec-
tric switeh in the car for centrolling said
valves. :

31. An elevator hoisting apparatus, an in-
ternal combustion engine directly connected
therewith, an elevator-car, a pressure pump

| determined speed, and

|
|
|
|
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connected with the engine and ar ranged to
generate a fluid pressure supply, an electro-
dynamic machine connected with the engine
and arranged to generate a supply of elec-
trical energy, storage means for both of said
supplies, a fluid pressure starting device for
the engine, an electromagneticaﬂy actuated
valve for connecting the fluid pressure sup-
ply with the starting device to cause the
starting device to run the engine in one di-
rection, another electromngneticnHy actuated
valve for connecting the pressure supply
with the starting device to cause the starting
device to run the engine in the opposite (.
rection, a brake for the hoisting apparatus,
an electromagnetically actuated valve for
controlling the bralce, all of said valves being
actnated by the electrical supply, a centrify-
gal governor driven by the engine and ar-
ranged to break the circuits to said starting
device valves to automatically close said
valves when the engine and car reach a pre-
a manually operated
electric switch in the cay for controlling said
valves.

32. An elevator hoisting apparatus, an in-
ternal combustion engine directly connectod
therewith, an ele\'ator-c;u‘, 4 pressure pump
connected with the engine and arranged to
generate a fluid pressure supply, an electro-
dynamic machine connected with the engine
and arranged to generate a supply of elec-
trical energy, storage means for hoth of said
supplies, a fluid pressure starting device for
the engine, said electrodynamic machine be-
ing arranged to start the engine in either di-
rection and to assist the engine in riving the
ar, an electromagneticaﬂy actuated valve
for connecting the finid pressure supply with
the starting device to cause the starting de-
vice to run the engine in one direction, an-
other electronmgnetical]y actuated valve for
connecting the fluid bressure supply with
the starting device to canse the starting de-
vice to run the engine in the opposite direc-
tion, circuits for said valves, a reversing
switch for connecting the electrieal supply
with the electrodynamic machine, and &y
mannally operated electric switch in the car
for controlling said valves and said revers-
ing switeh,

33. An clevator hoisting apparatus, an in-
ternal combustion engine directly connected
therewith, an elevator-car, a pressure pump
connected with the engine and arranged to
generate a fluid pressure supply, an electro-
dynamic machine connected with the engine
and arranged to generate a supply of olec-
trical energy, storage means for hoth of said
supplies, a reversible fluid bressure starting
device for the engine, a throttle valye for the
engine, a centrifugal Lovernor arranged to
control said throttle valve, said electrody-
namic machine being arranged to start the
engine in either direction and to assist the
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engine in driving the car, an electromagnet-

pressure supply with the starting device to
cause the starting device to run the engine
in one direction, another electromagnetically | engine and the car have reached a predeter-
actuated valve for connecting the fluid pres- | mined speed, and a manually operated elec-
sure supply with the starting device to cause | iric switch 1n the car for controlling said

985,697 : O

said centrifugal governor being arranged to
preak the circuits to sald starting device
ralves to automatically cut off the pressure 20
supply from said starting device when the

actuated valve for connecting the fluid

s
1
|

said starting device to run the engine in the | valves, said reversing switeh, and said ac- 25

opposite direction, said starting devices be- tuator.

ing also arranged to assist the engine in In testimony whereof I have signed my
driving the car, @ sparking device for the | name to this specification in the presence of
engine, circuits for caid valves, a reversing two subscribing witnesses.

switch arranged to connect the electrical

supply with the electrodynamic machine, | CHARLES O PEARSON.
and to control the electrical supply to the ‘Witnesses:

sparking device, an electromagnetic actua- Ewva TocH,

tor for controlling the speed of the engine, Eryest W. MARSHALL.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Patents,

Washington, D. C.”




